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T /δ
1
T
T
t
ut =
1
T /δ
⌊rT ⌋
t
ut − ⌊rT⌋
T
1
T /δ
T
t
ut
⇒ Σδ (Wδ (r)− rWδ (1)) +
#

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  j = ±1, ....,±m$
T
t
eiλt = 0$  j = 1, ...,m$ 
   


wx (λj) = (2πT )
−/
T
t
xteiλt$ $  eix = cos x+ i sinx$
I (λj) =
1
2πT

T
t
xt (cosλjt+ i sinλjt) T
s
xs (cosλjs− i sinλjs)
=
1
2πT


T
t
xt cosλjt + T
s
xs sinλjs
 .
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2πI (λj) =

T−
t
(cosλj (t+ 1)− cosλjt) 1√
T
t
s
xs
+

T−
t
(sinλj (t+ 1)− sinλjt) 1√
T
t
s
xs ,
	 	 
T
s xs = 0+ 
$  
   

cosλj (t+ 1) = cosλjt− λj sinλjt+O

λj

,
sinλj (t+ 1) = sinλjt+ λj cosλjt+O

λj

,
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T−δ2πI (λj) =

T−
t

−2πj
T
sin

2πj
t
T

+O

λj
 1
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s
xs
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T−
t

2πj
T
cos

2πj
t
T

+O

λj
 1
T /δ
t
s
xs ,
$  T →∞$
T−δ2πI (λj)⇒ Σδ

2πj
 

sin (2πjr)Wδ (r) dr +2πj  

cos (2πjr)Wδ (r) dr	 $
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(? tm &+&>% &+&>8 &+&>( &+&(8 &+&(C &+&#( &+&D? &+&C8
(? N(0, 1) &+'DD &+'%( &+''% &+'&? &+'&? &+'&# &+''' &+''(
%>( tm &+&?C &+&?# &+&?C &+&?# &+&?D &+&>' &+&>& &+&>'
%>( N(0, 1) &+'D( &+''D &+&C> &+&D? &+&#( &+&#8 &+&(C &+&(D
m C '& '' '% '8 '? '> '(
(? tm &+&CC &+'&# &+''( &+'%? &+'8% &+'?' &+'>& &+'>#
(? N(0, 1) &+'%& &+'%C &+'8( &+'?? &+'>' &+'>D &+'(? &+'#%
%>( tm &+&>& &+&>% &+&>% &+&>? &+&>? &+&>( &+&>D &+&>D
%>( N(0, 1) &+&(# &+&(? &+&(( &+&(# &+&(( &+&(# &+&(D &+&(#
- 8+ A=
 *$ δ = 0$ φ = 0
T m ' % 8 ? > ( # D
64 &+&(D &+&D? &+&C? &+'&% &+'&C &+''% &+''? &+''(
256 &+&>> &+&(& &+&(# &+&#% &+&#? &+&#> &+&#> &+&##
1024 &+&>& &+&>( &+&>C &+&(% &+&(% &+&(8 &+&(8 &+&(8
m C '& '' '% '8 '? '> '( T θ
64 &+''D &+''C &+''D &+''C &+'%& &+'%& &+'%' &+'%> 64 &+'%?
256 &+&#D &+&D& &+&D& &+&D& &+&D' &+&D' &+&D% &+&D% 256 &+&C(
1024 &+&(8 &+&(8 &+&(? &+&(8 &+&(> &+&(? &+&(8 &+&(> 1024 &+&#(
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- ?+ A=
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$ δ = −0.3$ φ = 0.5
T m ' % 8 ? > ( # D
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256 &+&?% &+&8% &+&8& &+&%D &+&%> &+&%> &+&%8 &+&%?
1024 &+&?8 &+&?8 &+&8C &+&8# &+&8? &+&88 &+&8> &+&88
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64 &+&%# &+&%# &+&%D &+&%C &+&8& &+&8% &+&88 &+&8( 64 &+&8'
256 &+&%' &+&%& &+&%& &+&'D &+&'D &+&'D &+&'D &+&'D 256 &+&%%
1024 &+&88 &+&8% &+&8& &+&8& &+&%C &+&%D &+&%D &+&%C 1024 &+&%(
- >+ A=
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$ δ = 0.3$ φ = −0.5
T m ' % 8 ? > ( # D
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256 &+&(D &+&C& &+&CC &+'&# &+''% &+''8 &+''> &+''#
1024 &+&>? &+&(& &+&(' &+&(% &+&(? &+&(8 &+&(8 &+&(8
m C '& '' '% '8 '? '> '( T θ
64 &+%%C &+%8' &+%8% &+%8% &+%88 &+%8' &+%8' &+%88 64 &+%??
256 &+''D &+''C &+'%& &+'%% &+'%8 &+'%? &+'%? &+'%> 256 &+'?>
1024 &+&(> &+&(> &+&(? &+&(? &+&(( &+&(> &+&(> &+&(> 1024 &+'&'
'%
